ARTICLE SUMMARY
Aspirin exerts protective effects on the stomach via the production of 15(R)-epi-lipoxin A 4 (also known as aspirin-triggered lipoxin or ATL), which is triggered by the acetylation of COX. Selective COX-2 inhibitors, however, block the production of ATL and, therefore, exacerbate aspirin-induced gastric damage.
While the coadministration of aspirin and a selective COX-2 inhibitor is known to cause more gastrointestinal damage than either agent alone, the effects of coadministration of NCX-4016 (a NO-releasing aspirin) and a selective COX-2 inhibitor had not previously been studied. The goals of the study were twofold: to examine the effects of coadministration of NCX-4016 and a selective COX-2 inhibitor on gastric injury and inflammation, and to determine the effects of NCX-4016 on COX-2 expression (assessed by Western blot analysis and evaluation of PG and ATL synthesis) and gastric neutrophil infiltration (assessed by measurement of myeloperoxidase [MPO] activity).
To achieve these goals, rats were given aspirin (10 mg/kg, 30 mg/kg or 100 mg/kg), equimolar doses of NCX-4016 or vehicle. Gastric damage, both macroscopic and histological, was scored blindly. MPO activity, PG and COX-2 expression were also determined. In the second part of the study, rats were treated with aspirin, NCX-4016 orally and either vehicle or celecoxib intraperitoneally.
As expected, aspirin induced gastric damage in a dosedependent manner. On the other hand, equimolar doses of NCX-4016 did not produce detectable gastric injury. The two agents produced comparable degrees of inhibition of PG synthesis. Celecoxib administration alone did not produce gastric damage, but coadministration of aspirin and celecoxib resulted in significantly more gastric injury than aspirin alone. Coadministration of NCX-4016 and celecoxib, however, did not produce detectable damage.
Celecoxib did not affect PG levels. An increase in MPO was seen with coadministration of celecoxib and aspirin, but not with the COX-2 alone or with NCX-4016. Aspirin, but not CANADIAN GASTROENTEROLOGY ELSEWHERE There may be a way to say "NO" to gastric injury associated with the combined use of aspirin and cyclooxygenase-2 inhibitors NCX-4016, administration resulted in an increased expression of COX-2. Finally, aspirin, given alone or in combination with the COX-2 inhibitor, increased the synthesis of ATL. Neither celecoxib nor NCX-4016, given in isolation, was associated with increased ATL production.
COMMENTARY
The current study confirms previous findings that selective COX-2 inhibitors increase the severity of aspirin-induced gastric injury. Furthermore, NCX-4016 does not cause gastric damage when administered with or without celecoxib. The lack of damage with this medication, in contrast to aspirin, cannot be explained by ATL production in the stomach. Unlike selective COX-2 inhibitors and aspirin, NCX-4016 does not induce granulocyte infiltration. This may be a result of its inhibitory effect on the adherence of leukocytes to the endothelium, as reported by previous investigators (5).
The gastroprotective effects of NCX-4016, given alone or in combination with a selective COX-2 inhibitor, have been demonstrated by this and other studies (6) . This fact, combined with evidence that this agent suppresses platelet function and thrombus formation as effectively as aspirin (7, 8) , has paved the way for human studies of this medication.
In fact, two small clinical trials have confirmed these findings (4,7). The first clinical trial (7) was a parallel-group, double-blind, placebo-controlled trial of 40 patients randomly assigned to seven days of treatment with NCX-4016 (400 mg or 800 mg twice daily), an equimolar dose of aspirin (200 mg or 420 mg twice daily) or placebo. Upper endoscopy was performed before and after treatment. They examined the basal and post-treatment platelet aggregation response to arachidonic acid and thromboxane, as well as stimulated platelet production. There was significantly less gastric and duodenal injury in patients who received NCX-4016 (P<0.0001). There was no significant difference between the two groups in the inhibition of platelet aggregation, serum thromboxane or platelet generation. In the second clinical trial (4), 32 volunteers were randomly assigned to receive a two-week treatment with either NCX-4016 (800 mg twice daily) or aspirin (100 mg daily), alone or in combination with celecoxib (200 mg twice daily). Mucosal injury, assessed by endoscopy, was significantly more severe with aspirin than with NCX-4016 (P<0.01). Coadministration of celecoxib increased gastric injury in patients who also took aspirin, but not in those given NCX-4016. Aspirin and NCX-4016 led to comparable suppression of thromboxane levels.
Animal studies (3) have shown that COX-inhibiting NO donors provoke much less gastric damage but have comparable or superior analgesic and anti-inflammatory properties compared with traditional NSAIDs.
SUMMARY
The NO-donating moiety in NCX-4016 and COX-inhibiting NO donors seems to provide gastric mucosal protection even when given in combination with selective COX-2 inhibitors. In addition, NCX-4016 suppresses platelet function and aggregation as effectively as aspirin. Clearly, larger clinical trials will be needed. The NO-donating agents offer promise as drugs that possess analgesic, anti-inflammatory and cardioprotective properties without gastric mucosal toxicity.
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